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‘INTRODUCTION: Microbiome research — a new field in science
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Biome: a reasonably well defined habitat which has distinct bio- phys:o -chemical propertles

reasonably well defined habitat which has distinct
physio-chemical properties. The term thus not only
refers to the microorganisms involved but also
encompasses their theatre of activity.

CRTUES] JM Whipps et al. 1988



INTRODUCTION: Studying the fruit microbiome
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RACS plattform for cultivation-free studying microbial metabolic pathways
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‘PROBLEM: Biodiversity loss world-wide

Anthropocene:

Human activity and intense agriculture caused:

S Sl 9 v altered biogeochemical cycles
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Science and Policy

v 1,000,000 species threatened with extinction for:People and Nagire

Increasing problems to control

pathogens and resistances



1. Which microbial diversity is associated with plants (seed/fruit)?

2. Is it possible to manage pathogens and resistances?




1. Which microbial diversity is associated with pumpkins?
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The microbiome was shaped by breeding
The microbiome correlated with resistance against
« Erwinia carotovora Enterobacteriaceae

[Adam et al. Plant and Soil 2016]




1. Which microbial diversity is associated with pumpkins?

Bacteria on the petal of the
withered female oil pumpkin
flower visualized by CLSM and
FISH. 3D construction by the
software IMARIS.




1. Which microbial diversity is associated with pumpkins?

Bacteria on the pollen
grains on the pistil of the
withered female oil
pumpkin flower by CLSM
and FISH.




1. Which microbial diversity is associated with pumpkins?

Chlorenchyma layer with
vascular bundle , Nucellus

Cotyledon — Root-hypocotyl embryo







1. Which microbial diversity is associated with native plants?
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[Wassermann et al. Microbiome 2019]




CONCLUSION: The plant microbiome

The Plant microbiome

« changed during plants life cycle

- Is specific for plant species

- Was shaped by co-evolution

- Was shaped by breeding

 Has important function for the holo-biont

- Is vertically transmitted by seeds

A healthy plant microbiome is highly diverse,

rich and evenly structured.
[Berg & Raaijmakers ISME ] 2018]



Apple Miecrobiome

https://apfelmikrobiom.tugraz.at/kunst-konzept/



1. Which microbial biodiversity is associated with apples?
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v' 108 16S rRNA bacterial gene copy numbers were determined in each g apple

v fruit pulp and seeds were bacterial hot spots, while the peel was less
colonized

v One apple a day provides more than 100 million bacteria independed of origin

v Organically produced apples contain a more diverse microbiome

v' One apple a day provides more than 100 million bacteria




1. Which microbial biodiversity is associated with apples?
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PC3 (6.1% of total variation)
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1. Which microbial biodiversity is associated with apples?
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1. Which microbial biodiversity is associated with apples?
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[Wassermann et al. Frontiers in Microbiology 2019]



‘Sparkling science: translating science




‘Microbial diversity on apples is of international interest
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PROBLEM: Food loss

Global food loss
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©FAO 2011

2. Is it possible to manage microbial biodiversity?




2. Is it possible to manage microbial biodiversity?
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‘2. Is it possible to manage microbial biodiversity?
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‘2. Is it possible to manage microbial biodiversity?

[unpublished results]



‘2. Is it possible to manage antimicrobial resistances?

Man-made microbial resistances in built
environments

uncontrolled confined

A 50% reduction in diversity on abiotic surfaces led to a 20% increase in
antibiotic resistances (P=0.01).

Increased confinement and cleaning resulted in:
e a loss of microbial diversity by maintained abundance

o a shift at superkindom level and from Gram-positive to Gram-negatives
e a shift within pan-genomes (Acinetobacter)
e a larger number of resistance genes




‘CONCLUSION: Biodiversity loss world-wide

Plant microbial diversity is a key
for all health issues.

The microbiome connects our
world.

The microbiome is important for
one health issues




The plant microbiota is crucial for one health issues
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